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(57)Abstract * ,; 

PROBLEM. TO BE SOLVED: To provide a bioinstrumentation probe easily 



attachable to the organism surface and a technique to simultaneously 
measure hemodynamic changes and brain waves. 

SOLUTION: The probe has a means for projecting light on the specimen via 
a 1 st optical waveguide 2-5 and a means for condensing the light via a 2nd 
waveguide 2-5 after propagation through the inside of the specimen. It has 
a passage into which the waveguides 2-5 are inserted, 1st and 2nd guide 
members 2-1 for fixing immovable the waveguides 2-5, and base members 
2-2 for connecting and holding the guide members 2-1 and forming the part 
to be in contact with the specimen. Telescopic members 2-6 are provided 
in the guide members 2-1 for enabling the waveguides 2-5 to move in their 
respective axial directions. The probe also has brain wave measuring 
electrodes accommodated together with the waveguides 2-5 inside the 
base members 2-2, and this enables simultaneous biooptical and cerebral 
function measuring. 
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•C* D . fflB Wfc*J-ttflM»*BlflM- £ C £ 

3 0 mm*Cl!fM"*£. ffig0tt©JiraK:^gl,fcig£•C , 
fc, *»iSM^±®5fe*MITOei»tt3 0mm-CfiSJ#3<i 

3) m&mfflfim*mtHm*:isijx\,>&itib. wtb 

4) »Hm®TOHi^tCTtf£tf64vc*sr>. 

&S&©««tt£tIi23- 4fc«E>©»Btt*W» >. 

5) smmt<o^m^t l amuts:umm< . wmm 

6) im&&mtmic*iLx. £*tt8g&ttt<z>#*'E 

o. «ti«tutt» *S/a>T^*flll;t*©-c4£»#K: 
[0076] 18K, mi 0-CmLtc£t&mm7n- 

b) 18g.<Dmm$Mt*7r;-?. 8f«l«:H b<D*8BMt*m 

l« «#»B#Fa*^r. a*. 

&3£{bH b (o x y - H b )©jgg^{b. 
ft/cfia&gsfbH b (deoxy-Hb) (DimS.it, m 
mt o x y - H b&B^iti: deoxy-H bigg^fb 
©HgfCTCfc Sl&HbCtotal-Hb )igK^fbKtiS 

[0077] 08*. (a), (b) £ K^CCttffl 

stress. %wji<Dtmmte, f-^fcitstifcs 

(a) tC7Sf2 Omm©fil«-^3^igSSSPS<fcO*>. 

(b) {C7K-T3 0mm©PJ*-*:^j&S8©ti5#(i-S| 
**rt:tn,>C £#£>#>.&. fie-^r. 3 0 mm«_h©J8Sf- 
mjfe^SSiaiiS £f3:5£3- S (IP t, . &T-© 1 2# 3 0 m 

[oo7 8]ia3«c > m2r?7ikLtcytmwi&mmm>$: 

*©«-£«:«:, RS&fcMWSJ^&ffJttCc 
au^cc-m-rfco <£©*§-£« 1 c mx corn/cT 
*^*tf^K{c«. ^r©^jf§it-a^agpa©ffigf 

ZSts) "Cifeftfcttf S##l/i£«:S2£|5jO&© 
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[007 9] -e©1t®{i, gtl/T-flatC&W 

^g-r-scttcfco. ^Asigp©^^. sigptw©j» 

[008 0] 3tfc. ##8ipJKJ:*£tt$t*Jffi:*"n--;7'£ 
[ 0 0 8 1 ] 04 ii, *»9!(C«-3< JBCMffiiiaEffiKO 

"CWW*tf.5. ?U*!aBBS|5{c»«»©3te7T-<^-4- 
ro»*. ^W^-tt. *ft^*i:)fc8§ia>6©#£SI& 

[0082] 9fltJiM*Sti&Xtt. £f*J§iiitt©;©t,> 8 
0 0 n mfiflKOiSlSsJkJer**. C©iS^!-:ft©£#[*J 
ap-C!RiRS#l5fi*>6. ~-*^Pfcf> (Hb) ©flgg^ 
20 <fcC£C-C. ?gS£«m{4ffi®*©Hb^Ffi«rfg-r„ ) 
«c*BS , r*«*ttW*"4C4*i'C**. HbtCH:. IHK 
o x y - H b £&3t#5fB£ftfcd eoxy-Hb# 

28&£attt/t:thH-f«. CCt. oxy-Hbjgg 
^fb£ d e o x y - H b ?£f§3£'fb©l&fircab -5 total - 

h b <ommu*. AiOKf bK^r* . 

[008 3] fi£A© J3«fl6©ffiSft £ JftLifcfi^f bR.tf o x 
y - H b ttBStft&CFd e o x y -H bflUBEftCH 

M. cne> ; &i^L/TMfSij.ii^b<«:f*-r„ ^kkck 
«««:iaR*jiifc»»»ffl««cjii»ai-*»o x y - h b m 

m&tmiL. deoxy-Hb 

4. fitor. A«aBC<bRWoxy-HbJMBEffcRcf 

d e oxy-Hbjg^{b4if«iJ-r-5C<!:«:J:-p-CfiSA 

©iassg©r§a&€:aisc£*5-c#4. cnst, ifi^n 

«{b*«Jljg (»9 - 9 8 9 7 2#<2^I#M) "C*S 
40 [ 0 0 8 4 ] L3&>L/. «f41S^»Ltt5e©Hffi»«:#5 Jb. 

-,tc. *<Dlt»* %WJKDm&W t JfiLtffi&SSgf b £ 
^«*^-c*»j; «5»jgffitt-t©*>©4>5fcftir*4. * 
SS5iW©<fc5ec3fc*ffli»/c:#»-ctt. jt7 T ^-4- 

[008 5] ia»«eKcBg*-t , *iG:<ffl^6n-c 

50 [0086] Lid^L/. ^3W-sicatca£«:«%%«i 
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^««:JH©»#* ! WW-J'4©«ffl«r**. 
[00 8 7] xmi-cit. jsm&tH!M4 - 5 ». c 

i>r c ojentof aissrc- 5 tea; • 3fe-7- 

7 j /<- 4 - 3 £ ^g&tfM-fiti 4-4 #ggc8i& b X 

snrt>5. ia®tfeti-a'J^S4-5t?«, &tim<DMr 

[0088] ttx/mi/ttiiM»MaiiiB4 - 7 ». & 

5. c©«at^H/Ba«iawiopi«4-7K:a:. «■ 
/®mmm<om ( e-:/*** u -> t*) • 

Shri^. C©. tt'im-MK- mBf-f&EM 
li^ ~j F 7 * > 4 - 8 "C^ • WJ* • ©Sl^S^bTilTK 

u ®^«^«S4- 1 •0"cnM*?*-**SH*-r 

•5. cn6^t-*-M/Sfcl^y H.7*>4-8 

mmm%ovgm.A - 1 0 ». ? fzwsmm - 2 
tcB£3*vc(,»&. ^©ieg{4Bi±«*^2.e*i£#. 

[008 9] s 6(c. m/Bn/nxininNatta4 - 

mr- $ <Dwm\mmtmtimg. 4-5 s . 
• ®«©as«is«^ft«'j^ 4-5 -cjg^ u . mbm 

SP&B4 - 7rf|ffiCC*fc-&-ClB&3tvCl>«* • 

*>. mt6twj^4 - 5 iie«/mis/ta«»*ijsp^ 

g4 - 7 3Wffig(0*S-C|5IJWl/"Ct>5 C itfggt?* 
[0 0 9 0] XV-U-RV/&1t\t^? F7*>4- 

8/p6tH/c^ • ^ • mm j t>m&gtt%m4 - 1 otcs 

fc&. BF«3©Jto^i6ffia!ffc*JfiC*. -€-©Jlll?fS6^^fc 
*«. B»ttlf«aaB4-5-CE«Sn4. 

«ffll*fft>, *Ott*«&j&B4-eiC&q*'rS. 2 

o«±©as©^ ^ft^^r, fu— 1®® • m—om^m 

[009 1 )010 CCTriOfcJ: 5 fc. fl£<*tHBffl^n - 



#592 003-149137 
14 

ftBWcWff* C £*SnJter* 0 . *7nfgH4- 6 

tcM<i-^©Ms*sm€: 7 $fcttii«-ca*ir*. 

[0092] S5tC, 'C? F&CFRtfS4 - 2jK. XfcT 
- * tc\t~~ v F 7 * > 4 - 8 SCfi®®*^ 

S4 - 1 0««iBBStirt»4Jg»*«*>6afeBI*^ 
■f. 

[ 0 0T3 ] FKCfSW4~- 2 it\ Wcm?* "97 
CCttfft 4-1 £rlliyj;5 te 0 . h 

tj»#4-itt. tWtctHBr*-*«fc5R:. 
MKro^llMfB»(4- 1 rK£WcfPBtt>Tb->«. 
WS.%im3i.Z.U4 - 1 1 - 1 tt»ft«SSA4 - 1 1 
KHJ£3*vc*»>. tM«f4-l©BWWCttS^a» 
«4 - 1 *i1S8#HSgA4 - 1 1 frhW-mibZOZVi 

[0094] Xf-^-R^/Xfi-^^ F7*>4-8 

te*aifcg@?Ejt:4- 1 i©§isi5ii5£ajwfflj«:a^3nr 
20 -reis^Ktt. xf-*-«t»j t>^f F? * >*fiW9-r 

[009 5] ■MM4-1 0«> <rh'*fcliR 
WS 4 - 2 ©&lfcg 4 - 1 ©BLh-CttttC»&S«:. @H£ 
m7r&imffil£M4- 1 2 5&ffll>r@5£SiT,-S. cm*. 

^=fe^o/ciegt , *o. ^-i®a«^$ig4 - 1 o 

*»«TOr*>ljaW4 - 1 *H*6ftfctttr>J:.9K:L-ci,> 

ft6ftl»©"C. ffi^L/fctSR«HSE*4- 1 1MS£ 

30 [0 0 9 6 ] Xt-tf-KyVXti'v? F7*>4-8 
SyT®^a^B4 - 1 0 »«-^»4 -13 -1-4- 
1 3 - 2-C»$W£!g4 - 1 8 (MjLHC. ^/lf§/ 

4- 1 4*^-ori,>n«. ^*5g|L/*5Sa-C*'3. «9f 

[0097] Jg^tgH-S9(cffiC^4*7 t 4 >*-R&m& 

mmizyt? r 4 *-mmwm*m4: - 1 5 vmmm 

8>J£B4- 1 7(ca*^*-4- 1 

40 [0 0 9 8] 06(£. «^#@^A4-1 l?:$4*±^r 

«HR#ll£jU - 1 1 
UMNHn&UV4-» 1-1— 1- i teK^fS^^4- 
1 1 -2*5SS3iirt,>.5,„ fiH!lB]R8Kit.flS4 - 1 1 

«B5e*4-l l*6«WW«1 , 5**j5Cit»<. 
[0099]3^K, «^^HgP3tA6P4 - 1 1 - 2 tt 
SSU* 1 6^BS85©TaJ=&5S: A S «t 5 (CSBBS nr 0 . 
^©J^tc. Unas. ftgp3S. ±T^frsj^JSi»K:«^ 

so filtf-iHffl©7 , a-7*^Sa«:iX0m'2.c<!:*^Jft6t7* 
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<ft*„ 

r ftffl U tc . fr^ifc©^ b ft 9 IH^^tRO'Mf ft) 
•fiStf fc&inT. 07 ( a ) «. »*BfP(2 OOmsOi' 

©^tm$Hi#-c&.£>. aoisi/tttti o o oiu^o 

fc. lr»ifr&. 0©«t 5 CtB3&SB©£Jf.<fc 

[0 1 0 1 ] 07 (b) RO' (c) ©§y77B, -J*tt 
fRC^K:# 5 *JS£ft©KJ£K:# 0 JHA jflLffttflBEtt 
fc^f. (b) Rtf <c) OS^^Otetttft o ia 
1-Hb. oxy-Hb, deoxy-Hb ©igg^t 
(concentration changes) HCtfi%'3'2>$B. 1 £:7ikUXis 
0, m$fi«B#ra^T. SliSttt o t a 1 - H 

b. ,*««oxy-Hb, 8ESBde oxy-Hb*S 

■r. 

[ 0 1 0 2 ] m 7 *(b ( c ) ©JSJUtt. fcr^i 1 ^ 

PJaigp©^ i.5c m±©<fc c ^.-cn^n/c-f - *r 
(b). (c)^-n-en. i @«tcwa»wia i 5 

»<tfiBSK)5ra(Dttr5f^i$iM»IH©^l 5#RS©ft3 
7(b). (c) *«C1 0@^»)iE<**m>S©-C. 1 

[0103] ctt6t§m©5*>. 07 (a) a>e>t*. *J> 
na&s^©<i-sf ©©§«. wrc«jer*-e ± »itb t> 

©t\ *Ig&S©r§S&K:# 5 j&ffftfl&ftoSlt&tHM 

(b) Km^«fc5K^&ftr^«ft£l£ttit§ce» 
ftl>. c©s*«. K;K«ig£-o*>3<!:-S*fla&!rc 

i^ft^r«:^*£ft«8ti£l,fti>t 
L*>U (c) vmrji^tc. mifcs5)©«fc^«:®^ft 

[0104] &.±, *«W?rSa-r 5 i. &©<fc 5 Kft 
•5. 

i ) amsttfcun ©^^ss^urtis^stttc^ 

&£#rt8B££fil O/c^^m 2 ©3fc39&Sg£:ft- L 

ma* i <D^&mte£vm&n2<D>m&m>*:ti-? 
1552^2 ©^^ss©-?-n-en5r®sr'.5m 1 
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<D13A tUVlt, milB^lte«tO*BulE^2©*r-( KSPM 

2) Huiai ) ©^ccfct^r. fitre&ffiaMte. 

3 ) «te i ) ©flisstcfc^-c. missi i *j<fcwi!rfB^2 
©**-( KSBMrt(c*o-cmriemi ©3fe^&ss*j«fco r i?ria 

10 ^2©^jg3SSr-€-n-e ! nf6^|Rj«:oI«jfte>L&-5f*®. 

4 ) ffria i ) ©ft/iKttfcoT . friH^ 1 &£zmmm2 

5 ) WIH 1 ) (OmfiKtis^X. fyiBSMSMtftt. b5IB« 

xmf&2*\. n i?iBEi«i6©§gm^Ai^s>:ttgi5W 

6 ) fyis i ) (Dm&ios^x, ffl&$mt&mt> ytm 

A,-?ft * c i zmit -rztttm mm?n - 

7 ) mib i ) ommK-is^x. mnzismszttfiitc, wn& 

tk&sffiim-7u-7zm^x> &&&tm®<D£mtfi$£ 
itzm><i-?z£5tei,td£#ytmmm:ici5<,>x. etria 

tl?r®S-r Ztctbom 1 RtfUI2 ©X/-f KSPMi . WIS 

40 »i*j«ta t KriB®2©^-( Fsmia^assu. 

i. |ijie^lfc<fcCXBt)fB^2©*V KgW*rt«c*ormr 
IEJB 1 ©^&Kte«tO c mrlB02 ©5K^S8g«r^n^n 

^J«&ft h l ib ammt t l- x ft s c t. z 

9) I5IB8) ©^CCfctir. buIB^MM#S«. JfeM 
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10) &tfmb<zft&m&ZftLXftZmm?Z%m.$i 

tc^.immm^ti-zf^m^x. 

srteimrs <t ^ k Lsfc£ft%tHM8» t . »&m 

tm&St t . ME#-' tf J* • mi§ • ®&K: f 10 

• ®#© 5 %si>« < i ■o«rfriaffi^S i &^ t/tt 
1 1 ) mrie7) o4«sSfiBffl^ti-^tffli»"C. ftiti'J 

tew* b tew ztmgvmimistmm&m-r z> c t 30 

1 3 ) itriB 1 2 ) ©issitgits'jiis«:te^-c. mmzm 
&isX&&&w&j*-srztR&xt:-*>-&v^y f? * 
>tmrfaiij««n^igi*^ a»*Wifc*>*'< , » f& 
tfswgfc-w b i/ r tss s nr t» * c <t t r s 

1 4 ) itrtai 2 ) ©iasite?tiu^H{cte^-c. wtrntfi 

1 5 ) fJIBl 2 ) ©BttHfttt«£KCCi><r>-C. W£M1fi 40 

1 6 ) itria 1 2 ) ©ist5tfefta'j$ig(ctet»r . mmw 
wfc*>5'<v pKcHinrawtc. MK^©a_hrw* 

SfiMMBIHMSS. 

1 7 ) stria 1 2 ) ©^ta#6tfiiJilg{c*jc^r . »§t#& 
c t t f hBmtmmsm. so 
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1 8 ) fjia 12) ©EHM&iHHSBtciii*?, &mm& 

mtctoZ-*? Ftc±tc*S&£^£@5c-rS@5e*#. 
&BSgp£B3grf * «t 9 «ctftl»©BBSRCF«a»*3M. £ 

1 9 ) Suia 1 2-) (DBWffiHilK^t. ttR#tf 

0. *o, s^a5*PBflrr5J:^w:aii#©agiJSD f s 

So 

2 0 ) arte 1 7 ) ©ti«#.*ii3e-r*HJEjwc*Hf»-r. 

2 1 ) Ufa :T8 ) ©tS®^*H5e-rSHj£AKfct»-C. 
2 2 ) i#«c3l6*JH«V4fe*©*IH«*R4*»rt» 

tcMLffi^-r5^hr-*--Riy f ^9 F7*>i. jam 
a^ai^afc «t cffte«tt3raKMMKB-& «njn .0 r * 

S3. OTSS:©ieS«©<i# : &^')K«) !uiE<f^K:|g| 

vhj xmnz^mmmmsiis £ vms&imffl®MWBi&: 
frh<o% • ■• mm • w&T-zztmz. 

f^ *> tmim&Wn%m.tfrhn&bx®m.- 

[0105] 

$f£JB • «,«Jjl©gI^Sii%<b*©)lsagi5fii{c*jW4^S 

b©fta>Jds pJtg i a 1 tc. 
CO 1 0 6 ] */c, «r^«dtr9Wje©Bttttltin^ 
■C# 6 tc#> . ^iS©DSK#©^»i^M^^ i a S „ 

SS^H©M^ ; Srl5^{CftS'J-r S C i*« Dlt8i ft 0 . 
[0107] C©i ^ CC % *^?g(c J; •) . ^XtHQ© 

[Hffi©ffflWj:BiSm • 

[0 1 ] *«M»cJ:*4(ttHWffl^n-^*aija«*K 
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[02] «fc *£f*n-gOT 

[S3] m2ic^htc^mmm&<Dm^z--^* 

[0 6 ] 0 5 ?C^ttil«@^^l4*±73 frhmc 

0. 

[S7] (a) tt04;&e/05r^u;fc£sg£fflu•T:it 
^!Wl,fc. .m^omm^icM-r^jmmmmt. < b > 

SC/ < c ) tt*©KrtjfcffiHBSEib*5*TBI; 
[H 8 ] ##S9iK: J: •S*»itS'J7'a- >r©jfg«-*3£« 

t> (Hb) «*©B*HBEfl:*5*"rH. 
[09] *^«c£5£*tHHfli^n-*©fl!i©«fiito 

[010] ^WtciS^tfiiiJRO'llS&tta'J^I^BftcH 

m. 

1 - 1 : £*i£RB£& 1 - 2 : xm&XSBSSm* 1 
- 3 : ftiiiSSSSSESBGaSSIS. 1-3-1 : {WHISKS 
tcim, 1-3-2 : {if^tt^fcttiffi, 1 - 3 - 3 : 

[#M#«*/c(m 1-4 i-imwBM&wmms 1 

- 4 - 1 : fcttfit 1 - 4 - 2 : : 

[01 ] 
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* fctttt. 1 - 4 - 3 : ttMttfite fctttfi. 1 - 5 : 3fcg 
»SS@SSf5ffiifSPaSgi5. 1 - 6 : 3fciSi£SS@SS&eJf 
SKSJiStS. 1 - 7 -.1 -a : fflSjfi^^SP. 1-7-1 
-brfflSOW^SP. l-7-2-a-:MttWGB3aJ. 1 
-7-2-b: ISW^^gP, l-7-3-a:«j«lW 
ftfttt. 1-7-3 -b: fflttW^SP; 1-7-4- 

a: mm^omsa. 1-7 -i-b-.ffiwtn&mi. 1 - 

7-5-a:«W9«)«}tgi5, 1 - .7— 5 - b : WftWfiH* 
95. 1 - 8 : ftig&gS. 2 -i: ftig&SStfW 

10 2-2:£ffiSW*. 2-3 :mm$tcit&$t. 2-4: 
7 2 - 5 : ftg&BS. 2 - 6 : fflttHtt*. 2 - 7 : 
{mmt±#>> 2 - 8 : iftifcftailSg. 2-9 : # 
a?.. 2-10: 2-11: ^zIPI^IhIK. 2 - 

12: iktUm^M®. 2 - 1 3 : (g-^ • ««Mt. 2 - 1 
4 : SS. 2-15: 2-16: «&$ fettle 

ilg. 2-17: fl-gfiil&fi, 4 - 1 :&g?#. 4 - 2 : 
19 F&CFftWS. 4-3:*77-f/<-, 4-4 :« 
4 - 5 : IgStgH-a'J^M. 4 - 6 : is**, 
IW. 4 - 7 : m/81f /mjHNMHmta. 4 - 8 : 

20 ^b-*-$fctt/R^» K7*>. 4-10: 

«7nilS. 4-11: tft*«B£A. 4-11-1:8 
•NH8»5t*.». 4-11-2: ttiS#SiB|3£Aa5. 4 

-i2: mmm^m&m^ 4-13-1 : m*m. 

4-13-2: flMNft. 4-13-3: ffi-Sf *g. 4 - 1 
4 : * 4-15 :%?r A ^-J&aSai&mn 
& 4-16: 3***-. 4-1 7 : JS««i6ita^ 

g, 4-i8: mmuwmm. 
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